Chemical context
Caged molecules have found utility in various fields of science such as medicine, high energy materials and complex natural product synthesis. The high symmetry, rigid geometry and inherent strain present in these molecules make them theoretically interesting and synthetically challenging molecular frames (Marchand, 1989; Mehta et al., 1997) .
In contribution to the ongoing research in the versatile area of pentacyclo [5.4.0.0 2,6 .0 3,10 .0 5, 9 ]undecane-8,11-dione (PCUD) cage compounds, we report the crystal structure of an unsymmetrically substituted dithioketal derivative (2). The dione (1) was treated with 1,2-ethanedithiol using benzene as a solvent under reflux temperature. The reaction selectively gave (2), a mono-substituted product rather than the symmetrically di-substituted product or rearranged product (Fig. 1) . The title compound (2) is known (Saures et al., 1983; Mlinarić-Majerski et al., 1998) but its crystal structure has not been reported to date.
Structural commentary
The cage skeleton of (2) can be described as a fusion of four five-membered rings and one four-membered and one sixmembered ring. The title compound is unsymmetrically substituted at the mouth of the cage, with a ketone substituent at atom C1 and a dithioketal substituent at atom C9 classifying the molecule as a spiro-compound (Fig. 1) . The five-ISSN 1600-5368 membered rings C3/C4/C6/C7/C11 and C4-C7/C8/C5 each adopt an almost ideal envelope conformation (flap atom C6). The dithioketal ring, S1/C9/S2/C13/C12, also adopts an envelope conformation (flap atom C9). The remaining two rings, C2-C4/C5/C1 and C7-C8 are twisted on C1-C5 and C7-C11, respectively. The tetrahedral bond angle C3-C2-C10 is the most strained, corresponding to the smallest angle [89.29 (12) ]. The C8-C9-S2 angle [115.11 (11) ] is found to be the largest one. The deviations from the standard value of 109.5 are considerable. Previous studies showed that PCU-caged compounds normally display C-C bond lengths which deviate from expected value of 1.54 Å (Bott et al., 1998 : Linden et al., 2005 Kruger et al., 2005; Flippen-Anderson et al. 1991) . The structure of (1) also exhibits unusual Csp 3 -Csp 3 single bond lengths ranging from 1.507 (2) to 1.581 (2) Å . In compound 2, the bond C5-C8, which is parallel and immediately adjacent to the C1-C9 axis was found to be longest at 1.581 (2) Å . Similarly, the bonds C2-C3, C3-C4, C4-C5 and C10-C11 were also found to exceed the expected value of 1.54 Å . The bonds C4-C6, C6-C7, C1-C5 and C1-C2 are short and deviate from the standard value. In the four-membered ring, one side is significantly longer [C2-C10, 1.57 (2) Å ] than the remaining sides which are statistically equivalent. The C2-C10 and C5-C8 bonds [1.58 Å (2)] are the longest in (2) and similar to the same bonds in (1) [1.585 (4)-1.592 (4) Å ; Linden et al., 2005] .
The presence of C-S bonds in (2) reveals the loss of coupling of one sp 2 carbon atom in the parent diketone (1). The distance between the carbons C10 and C9 bearing dithioketal ring is found to be considerably longer [1.533 (2) Å ] than the carbons C1 and C2 [1.507 (2) Å ] bearing the carbonyl group.
Synthesis and crystallization
Preparation of compound (2): To a stirred suspension of dione (1) (630 mg, 3.6 mmol) in dry benzene (20 mL) was added 1,2-ethanedithiol (1 mL) and p-toluenesulfonic acid (PTSA) (20 mg). The reaction mixture was refluxed and the water generated was removed with the aid of a Dean-Stark apparatus for 1 h. The progress of the reaction was monitored by TLC and at the conclusion of the reaction, the mixture was extracted with ethyl acetate (20 mL Â 4). Yellow crystals were isolated when the solvent was allowed to evaporate (926 mg, 100%). The 1 H NMR and 13 C spectra were compared with literature reports and found to be identical. M.p. 382-383 K (literature m.p. 369-371 K; Majerski & Veljkovik, 1998).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . C-bound H atoms were positioned geometrically with C-H = 1.00 Å , and refined as rinding with U iso (H) = 1.2U eq (C). ORTEP diagrams of (2) showing the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. (Farrugia, 2012) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) . ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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